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Preparation and Performance Evaluation of Gel Based on Polymer Microspheres
DONG Mingtao', ZHANG Kangwei’, LIU Gang’, LIAO Ruiquan', LI Zhen’, CHENG Li
(1. The Branch of Key Laboratory of CNPC for Oil and Gas Production, College of Petroleum Engineering, Yangtze University, Wuhan, Hubei 430100,
P R of China; 2. Downhole Operation Company, Dagang Oilfield Branch Company, PetroChina, Tianjin 300280, P R of China; 3. School of Urban
Construction, Yangtze University, Jingzhow, Hubei 434023, P R of China)

Abstract: In order to meet the performance requirement of pressure operation to the gel strength, controllable gelation time,
thermal stability, salt resistance and pressure bearing capacity, the polymer microspheres was introduced to the gel. With acrylamide
as the main component, 2-acrylamide 2-methylpropanesulfonic acid (AMPS), surfactant SDBS and initiator G20 were introduced
to make copolymer microspheres. Corn starch was used as the skeleton and copolymer microspheres were grafted and
copolymerized. The pH value was adjusted to 8—9. The optimum ratio of copolymer microspheres was obtained, the influence of
cross-linking agent MES and pH value on the gel formation performance was investigated, the microstructure of the gel was
analyzed by scanning electron microscopy, and the thermal stability, salt resistance, high temperature thickening and pressure
bearing performance of the gel were evaluated. The results showed that under the condition of 90 °Chigh temperature thickening, the
gelling time of the gel system, composed of 2.5% starch+ 15% polymer microspheres+ 6% cross-linking agent MES +0.005%
initiator G20 gel, could be controlled within around 1.5 h, moreover, the thickening transition time was shorter, which effectively
reduced the possibility of gel/gas channeling in the gelling process of the gel solution in the wellbore. Within the temperature range
of 90—130°C, the gel strength was up to 28 N and could be stable for 10 days. The gel system prepared with high-salinity aqueous
solution with a salt concentration of 9—18 g/L had excellent gel forming performance, showing good salinity resistance, and could
effectively overcome the influence of salinity underground. The capacity of pressure bearing of the gel in the case with inner
diameter of 121 mm was up to 70 kPa /m, which met the requirements of high-pressure operation.

Keywords: pressure operation ; polymer microsphere gel ;thickening ; pressure bearing capacity

(#5399 T, continued from p.399)

affected on the glycosidic bond and mainly produced 2—=6 oligosaccharides with few monosaccharide. While APS preferred to break
the C—C bond on the sugar ring. f-mannan enzyme tolerated 120°C and 4—10.5 pH value. The optimum temperature was 70°C and
the pH value was 6—7. The enzyme activity at 120°C was 40% of the highest enzyme activity, and the activity could maintain 55
min. While when the temperature was 90°C , the activity maintaining time increased to 180 min. Adding APS and biological enzyme
into the fracturing fluid could reduce 22% —45% residue content. When the fracture was completely closed, the technology of
injecting high concentration biological enzyme acquired effective stimulation in 9 fractured wells. The average injection pressure
initially decreased about 13 MPa, the average cumulative injection quantity was 1.2x10* m’, and the validity was 290 days.

Keywords: gel breaker; biological enzyme; high temperature; enzyme activity; oligosaccharide; residue
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